The paper estimates the impact of institutions' quality on the attraction of foreign direct investment (FDI) to developing countries. Data Envelopment Analysis (DEA) was used to develop a new measure of quality of institutions: Institutional Efficiency Index (IEI). In order to appraise quantitatively the effect of institutional quality on FDI entry, we used a panel data regression analysis on a dataset covering 40 countries from different developing regions for which the necessary data were accessible during the period 2011-2015. The paper argues that the institutional efficiency, as a measure of institutional quality, enhances the attractiveness of developing countries to FDI.
Introduction
Foreign direct investment has been proved as an essential element in stimulating economic growth in developing countries. In fact, FDI gives the host country the capability to invest beyond the level of their home savings. Benefits of foreign direct investment are transfer of capital, technology and knowledge, improving management capacity, increasing employment, improving competitiveness and achieving a favorable balance of payments. Because of these advantages and in a globalized and changing international environment, the competition among countries in term of attraction of foreign direct investment has been intensified. The availability and similarity of economic (traditional) factors make investors base their localization decision on what make these countries distinguish in term of their institutional framework. One of the greatest significant dynamics in attracting foreign direct investment, along with the economic factors, are the political stability and low country risk.
Recently, investors have been concentrating more on the quality of institutions as an important determinant of FDI. The paper examines the reasons of differences among countries in their attractiveness and try to understand why some countries are more attractive for investors than others. By developing a new measure of institutional quality, the paper examines the importance of institutional factors over economic ones. The result of this paper is essential in developing new concepts. In addition to the existing literature, we tried to construct a new index called the institutional efficiency index using DEA method. The index measures the quality of institutions and includes various dimensions, as the decisions of foreign investors might depend on different features of institutions. Furthermore, the new measure of institutional quality developed in the paper serves as an explanatory variable for FDI entry. The new measure which is an aggregate index takes into consideration the common institutional factors raised in FDI determinants literature. The rest of the paper is organized as follows. Part 2 affords a brief literature on the impact of institutional quality on FDI entry. Part 3 clarifies the econometric methodology and designates the data. Part 4 presents the econometric findings. Finally, Part 5 concludes by debating policy implications of our findings.
Literature Review

Quality of Institutions Measures (Independent Variable)
Starting from the 1990s, the literature on economic advance has been transformed by concentrating on the domestic institutions' quality of as a key clarification of cross-country differences in both growth rates and income per capita. Well-organized protection of civil and property rights, extended economic and political freedom and low level of corruption have been in particular shown to be associated with higher prosperity. Many researchers examined the impact of quality of institutions on FDI. Most of them used only one aspect of the institutional framework, like corruption, political stability, but this alone cannot provide enough evidence to generalize the outcome of the study. Consistently, Globerman and Shapiro (2002) approximate the impact of governance infrastructure on both entries and outflows of FDI. They find good governance influences positively both FDI inflows and outflows.
Indeed, the judgment on institution's quality can be subject to debates. One reason comes from the way data on institutions is obtained through local specialists, various observations or an investigation in a country. A second reason is the selection of variables to be included in the governance indexes. The third reason is related to methods of aggregation. Generally aggregating indexes use simple linear aggregation of institutional variables data to create an aggregate institutional quality score. These aggregation approaches have drawn several drawbacks, especially the subjective choice of weights of variables constructing the index. Different weights can change the result of the index. However; using the DEA method minimize the problems of aggregating indexes.
Data envelopment analysis initially developed by Charnes et al. (1978) , is a linear programming approach for evaluating the relative technical efficiency for each member of a set of peer decision making units (DMUs). DEA have been used to weigh the performance in many fields. Traditional DEA model dealt only with positive data of inputs and outputs. But governance data which will be used in this study to measure the institutional efficiency contains some negative ones. The continuing researches in DEA models managed to include data with positive and/ or negative data. We can state Portela et al. (2004) developed the RDM model. Sharp and al (2006) introduced (MSBN). Emrouznejad et al. (2010) suggested a semi-oriented radial measure (SORM), which is appropriate to data sets and comprises variables which can take together negative and positive values.
The "institutional efficiency index" developed in this paper used Kaufman's indicators database. These indicators involve a wide variety of institutional characteristics. More explanation on the index, governance indictors used and classification in input/ output will be in the following section (methods).
Inflation
Inflation causes higher irregular prices and rises the production cost and has an adverse influence on the FDI (Brewer, 1993; and Urata & Kawai, 2000) . Furthermore, a high inflation rate replicates macroeconomic instability, which rises ambiguity and insecurity and makes it less appealing to FDI.
Economic Openness
Economic openness highlights the importance of exchanges between countries. An open economy is the one which allows a free trade and doesn't impose any restrictions. This absence of restriction encourages foreign entrepreneurs to localize their investments in such country. So, an expected positive relationship with FDI.
Exchange Rate
Exchange rate regime is an important factor that affects investment decision in a country. A devaluation of the currency in the host country makes the asset price less expensive, but it also lessens the yield the investor obtains in foreign currency. Empirical studies of FDI seemed to confirm this. Contrarily, some other studies found that host-country exchange rate depreciations is a contributing factor to inward foreign investment booms.
Real Interest Rate
The FDI model proposes that the interest rate differential between host and home countries may have an encouraging impact on FDI. In fact, the interest rate is the cost of money charged on the borrower of money. Collecting money at low interest rate in the source country improves the competitiveness over competitors in host country. Mixed results are presented by previous works. In fact some studies found that a relatively high real interest rate affect positively FDI (Gross & Trevino, 1996) . However, the influence can be negative if the foreign investors depend on host country's capital market for raising FDI fund.
Methods
Data Collection
Considering the development of a new institutional quality measure for this study, we choose the DEA method to construct an index that we name institutional efficiency index (used as independent variable in our model). To develop this index, Data are collected from World Governance Indicators by World Bank. Concerning the other dependent variables, data are gathered from World Development Indicators (World Bank). We also obtained the aggregate value data of FDI inflows for our sample of 40 countries from World Investment Report. The sample contains countries from different developing regions. Regarding the FDI entry, the common feature of these countries is the challenge to improve their competitiveness in attracting foreign investment since it is considered one of the most stable component of capital movements to this group of countries. Furthermore, these countries which relied more on their natural resources in attracting FDI, showed a decline in their FDI flows since 2011. This can be explained by the fact that the traditional determinants played no more roles as an appealing factor.
The period of the study (2011) (2012) (2013) (2014) (2015) denotes a global economic fragility and policy uncertainty. In addition, the period covers the wave of Arab Spring which affected some countries of the study sample. (Tunisia, Libya, Egypt…) and affected significantly FDI entry. The availability of data during the period and for all countries of the sample was very important to have a balanced panel.
The major restraint to this study is that we miss to gather long observation for governance indicators to construct the institutional efficiency index for the sample chosen.
Institutional Efficiency Index (IEI) as a Measure of Institution's Quality
In order to develop a measure o f institutions' quality that will be used as an explanatory variable for FDI entry, we use Kaufman 'indicators which provide six dimensions of governance: 1) Voice and accountability (VA), the magnitude to which a country's public are able to contribute in choosing their government, as well as all forms of freedom.
2) Political stability and absence of violence (PV), observations of the probability that the government will be weakened by illegal or violent means.
3) Government effectiveness (GE), the quality of public services, the grade of its freedom from political pressures, the reputation of policy preparation and implementation, and the reliability of the government's promise.
4) Regulatory quality (RQ), the ability of the regime to express and perform sound policies and regulations favorable to the expansion of the private sector.
5) Rule of law (RL), the extent to which agents have confidence in and abide by the rules of society, and in particular the quality of contract enforcement, the police, and the courts, as well as the likelihood of crime and violence.
6) Control of corruption (CC), the extent to which public power is trained for private gain as well as "capture" of the state by elites and private interests.
These indicators are classified into input and output. Every indicator that encourages the entry of FDI is considered as an output that needs to be maximized. Indicators that have to be minimized are the ones discouraging FDI and are considered as input. To construct the institutional efficiency index, we consider one input (corruption) and 5 outputs (Political stability, Government effectiveness, and Regulatory quality, Rule of law and Voice and accountability). The ranking and the relative score of efficiency of the sample are summarized in The table above summarizes the result of the institutional efficiency index calculated by the software DEA solver. For each year, we have a column that lists the score and a column that lists the ranking of countries in our sample.
For the score column, a score of 1 means that the corresponding country is efficient in term of maximization of favorable determinants responsible to improve the attraction of the country to FDI and minimization of the one who hamper the FDI inflows. The lower the score, the less efficient is the country and the lower is its opportunity to attract FDI.
Empirical Model
Practical studies try to explicate the FDI arrivals to developing countries by using various methods: cross-sectional regressions, panel estimation methods and econometric analysis in chronological series. we ijef.ccsenet.org
International Journal of Economics and Finance Vol. 11, No. 7; 2019 propose to use a dynamic model of panel data. i: index going from 1 to 40 and indicates the individual (country); t: is the year from 2011 to 2015, 1 to 5 and indicates the year; β 0 is the intercept; β 1 , β 2 , β 3 , β 4 , β 5 , β 6 are the slope; µ it is the error term.
The dynamic model contains the lagged net inward FDI as an explanatory variable. This entails that there is a correlation between the explanatory variables and it−1 . The lagged error term ( it−1 ) is a function of the country fixed effects it . The appropriate and preferred estimator for the dynamic model is the GMM estimator proposed by Arellano and Bond (1991) . This estimator removes the country fixed/time-invariant effects via differencing.
Results
The estimation of the model is done in two steps. In the first step, we consider only economic variables. In a second step, we introduce the effect of institutional determinants measured by (IEI). The result of estimation given by the appropriate econometric software (Stata) are as follows; The above result deals only with economic variables. In a first step of the analysis, we tried to assess the impact of traditional (mainly economic) factors on the FDI entry. The statistically significant positive coefficients of lagged values of FDI flows show that FDI flows are influenced by the previous year's FDI (Agglomeration effect). And this can be explained by the signal effect which can attract new investors. In fact, new investors will be more attracted to countries that experienced large inflows in previous periods. Our result has established the existence of an adjustment process for the FDI entries.
Furthermore, the coefficient (0.862) has shown that the speed of adjustment is important. This result confirms that the explanation of FDI going through the process of partial adjustment.
To test the impact of institutional determinants on the attraction of the FDI, we introduced the institutional efficiency index (IEI) in the second estimation. The result is summarized in table 3. (Pravin, 2012) .
We do not find a significant relationship between real interest rate and exchange rate. This can be explained by the fact that investors are not seeking to raise money from developing host countries. The low contribution of economic (traditional factors) in explaining the variability of FDI support our result concerning the role of institutional quality in attraction of foreign investors (Pravin, 2012) .
Conclusion
The paper outlines the relevance of quality of institutions for FDI inflows in developing countries. Foreign investors are attracted to host countries which guarantee a stable and predictable political environment that safeguards private investors from any unexpected event. In addition to economic factors, the institutional quality gives a positive signal to foreign investors. A transparent investment climate, which protects their laws and benefits is more attractive for them. Moreover, the paper contributes to the existing literature on FDI determinants and specifically to the role of institutional determinants in different ways. First, the development of a measure of institutional quality using the DEA method. Second, previous studies used governance indicators separately to assess the effect of institutions on the attraction of FDI. Whereas, in our paper these indicators are used to construct an aggregate index and this provides a new measure of quality of institutions and consequently, a new determinant of FDI. Third. The index is used as an independent variable in a panel regression for a sample of 40 countries from different developing regions.
Our result might assist developing countries that wish to increase their FDI inflows, which in their turns should work to enhance governance, fight corruption at all levels and address luck of transparency. While resources and classical factors remain an important determinant of FDI inflows, quality of institutions is acquiring the key role for the attractiveness of these countries. Developing countries have to undertake some changes to develop the business environment in order to satisfy public spending on infrastructure. The findings point to a large and ongoing research agenda. One issue is to define the new role of institutions in developing countries after the wave of democratic transitions which spread from one country to another.
